Linoleic acid and antioxidants protect against DNA damage and apoptosis induced by palmitic acid.
Polyunsaturated fats are the main target for lipid peroxidation and subsequent formation of mutagenic metabolites, but diets high in saturated fats are more strongly associated with adverse health effects. We show that the common saturated fatty acid, palmitic acid, is a potent inducer of DNA damage in an insulin-secreting cell line, and in primary human fibroblasts. Damage is not associated with upregulation of inducible nitric oxide synthase, but is prevented by two different antioxidants, alpha-lipoic acid and 3,3'-methoxysalenMn(III) (EUK134), which also partly prevent palmitic acid-induced apoptosis and growth inhibition. Since mutagenic metabolites can be formed from peroxidation of polyunsaturated fatty acids, co-administration of palmitic and a polyunsaturated fatty acid might be particularly harmful. Palmitic acid-induced DNA damage is instead prevented by linoleic acid, which is acting here as a protective agent against oxidative stress, rather than as a source of mutagenic metabolites. These results illustrate the complexity of the relationship of dietary fat intake to genotoxicity.